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Speciated measurenients of atnospheric niercury plurries 
were obtained at an industrially impacted residential 
area of East St. Louis, IL. These plunies were found to 
result in extremely high rriercury concentrations at ground 
level that were con -posed of a wide distribution of 
mercury species. Ground level concentrations as high as 
235 ng m -3  for eleniental mercury (Hg°) and 38300 pg m -3  
for reactive niercury species (reactive gaseous (RGM) 
plus particulate (PHg) mercury) were measured. The highest 
mercury concentrations observed during the study were 
associated with plumes that contained high concentrations 
of all mercury species (Hg°, RGM, and PHg) and originated 
from a source located southwest of the san -pling site. 
Variations in proportions of Hg°/RGM/PHg among plumes, 
with Hg° dominating some plumes and RGM and/or PHg 
dominati ngothers,wereattributedtod ifferencesi nemissions 
from different sources. Correlations between mercury 
plunies and elevated NOx  were not observed; however, a 
correlation between elevated SOZ and niercury plumes 
was observed during sonie but not all plunie events. Despite 
the presence of six coal-fired power plants within 60 km 
of the study site, wind direction data along with Hg/SOZ and 
Hg/NOx  ratios suggest that high-concentration mercury 
plunies irrpacting the St. Louis- Midwest Particle Matter 
Supersite are attributable to local point sources within 5 km 
of the site. 

iUl!- .!i !1 

In ambient air, mercury exists predominantly as elemental 
mercury(Hg°),whichisrelativelyinert( 1-3),whilethemore 
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reactive divalent [Hg(I1)] forms typically comprise less than 
5% of the total amount of inercury (4- 8). While Hg° almost 
exclusivelyoccursinthevaporphaseduetoitshighvolatil ity 
and low solubility (2, 3), Hg(II)compoundsmayeitherexist 
as gases (e.g., HgC12, HgO, Hg(OH)2, and Hg(NO3)28H2O) (6, 
8- 10), which are collectively referred to as reactive gaseous 
mercury (RGM), orsorbed to particles(particulate mercury; 
PHg) (6, 10). Apart from sorbed RGM forms, PHg may also 
incorporate condensed solid compounds such as Hg0 (3). 
Since the more reactive mercury species are represented by 
many of the same compounds originating from a common 
source, in this paper, RGM and PHg are often treated as a 
single entity referred to as reactive mercury (sum of RGM 
andPHg).Whilethevalencestateofinercuryassociatedwith 
particles is uncertain, Brosset and Lord (11) found that 57- 
85%ofparticu late mercurycol lected i nSwedenwasred uci ble 
by NaBH 4 , and Feng et al. (12) found, using thermal release 
techniques, that on average 72% of particle-bound mercury 
col lected i nTorontowasco m posed ofd ivalentspecies( HgCI 2 , 
HgS, and Hg0); accordingly, PHg has been classified as a 
reactive species in this work. In urban and industrial areas, 
reactivemercuryspecies(RGMandPHg)maycom prisemore 
significantfractionsoftheatmosphericmercurypooldueto 
the influence of anthropogenic sources (4, 5, 13- 15), and 
the distribution of inercury among physical and chemical 
forms also may vary greatly. 

Speciation plays an important role in the atmospheric 
cycling of inercury as it affects chemical reactivity and the 
removal of inercury from the atmosphere through wet and 
dry deposition processes (6, 10, 16- 20). Although Hg° is the 
dom i nantatmosphericmercuryspecies,RGM isexpectedto 
dominatethetotal mercurydepositionalfluxduetoitshigher 
reactivity with aerosol particles and greater water solubility 
(6, 10).Reactivemercuryspeciesaredepositedquickly(within 
a few hours to a few weeks) in close proximity to emission 
sources on a local or regional scale, whereas Hg° is a global 
pollutant with a long residence time in the atmosphere (3, 
10, 16, 17). Predicting the environmental fate and impacts 
ofinercuryonaquaticandterrestrialecosystemsthusrequires 
knowledge of the physical and chemical speciation of 
mercury. For this reason, characterization ofsource plumes 
withrespecttomercuryspeciation isneeded,butdirectstack 
testi ng,wh i lebecom i ng m orerouti neforwel I-characterized 
sources of inercury such as coal-fired power plants, is less 
common for many other sources. Additionally, mercury 
speciation within stack gases may not be representative of 
speciation downwind of the stack after dilution as reactions 
with other atmospheric pollutantsand gas-to-particle con- 
version may occur (3). 

The purpose of this work is to demonstrate the use of 
high time-resolved measurements of atmospheric mercury 
in combination with readily available criteria gas and 
meteorological measurements in understanding sources of 
atmosphericmercuryin industriallyimpactedenvironments. 

Wh i le statistical sourceapportionment methods,such as 
positive matrix factorization (PMF) and chemical mass 
balance (CMB) models, provide researchers and policy 
makers with valuable information, the application of such 
methodsrequiressomesubjectiveconstraints,includingthe 
type and number of impacting sources, and may struggle to 
properly address less well-characterized point sources. 
Accord i ngly,thedevelopmentofd irectmethodsofassessi ng 
sourcecontributionsiswarrantedand isparticu larlyattractive 
withregardstoatmosphericmercury.Additionally,thework 
seeksto highlightthe potential contribution of local sources 
of atmospheric mercury to local and regional deposition by 
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FIGURE 1. Afiraspheric concentrations of (A) Hg° and (B) reactive niercury (sum of RGM and PHg) nieasured in East St. Louis, IL. Because 
of the possibi I ity of a RGM breakthrough on the Tekran denuder, the concentrations of PHg and RGM during high mercury episodes niay 
be subject to additional uncertainty. 

characterizing thespeciation of inercury directly downwind 
of industrial sources. Such an understanding is important 
in the light of recently emerging regulatory needs toreduce 
mercuryemissions.Tothisend,atmosphericmercuryspecies 
were measured semi-continuously at a receptor site 
situated in a residential neighborhood heavily impacted by 
industrial sources, using an automated mercuryspeciation 
instrument (Tekran Models 2537A, 1130, and 1135). The 
temporal mercury data were used with analogous meteo- 
rologicaldatatoisolatesourceplumesreachingthereceptor 
site and to determine the distribution of inercury species in 
specific plumes. Along with wind direction data, contem- 
poraneous measurements of S02 and NOX  in mercury 
contaminated plumeswere used to elucidate likelysources 
of high ground level mercury concentrations impacting the 
receptor site. 

Study Site. Concentrations of atmospheric mercury 
speciesweremeasuredattheU.S.Environ mentalProtection 
Agency (EPA) funded St. Louis- Midwest Particle Matter 
Supersite from October 24 to December 10, 2002. Thissite 
is located in a residential/light commercial neighborhood 
approxi mately 3 km east of the City ofSt. Louis (MO) central 
business district. The ground level site is impacted by 
emissions from several point sources, many of which are 
located in an industrial corridor following the Mississippi 
River.Thenearestmajorpointsourcesarelocated inSauget, 
IL, which is approximately 2 km south of the site. The 
Supersite operationsare immediately adjacent to an Illinois 
EPAcompliance monitoring site that includes the full suite 
of criteria gas monitors (S02, NO/NOX, CO, and 03). 

MatiBY1cliS " MEi110d5 

Atmospheric Mercury Species. A fully automated system 
was used to collect semi-continuous measurements of 

atmospheric mercury species. The system incorporated 
Tekran 2537A for the determination of elemental mercury 
(Hg°) and the Tekran speciation un its 1130 and 1135 for the 
determination of RGM and fine particle (aerodynamic 
diameter <2.5 im)PHg,respectively.Thoroughdescriptions 
oftheautomatedTekransystemand instrumentcomponents 
aresummarized elsewhere(21, 22). Thespeciation unitwas 
installed on the roof of a trailer, and samples were collected 
at1.5mabovetheroof.Adetaileddescriptionoftheoperating 
proceduresandqualitycontrol/qualityassuranceprocedures 
are available in the Supporting Information. 

Other Measurements. The 24 h integrated (midnight- 
to-midnight CST) ambient fine particulate matter samples 
werecollectedeverydayformorethan2yearsusingabattery 
of samplers to support various physical and chemical 
analyses.Relevanttothispaper,PM 2.5sampleswerecollected 
on Teflon filters using Harvard impactors. The loaded filters 
wereshippedandstoredatcoldconditionsandwereanalyzed 
at the Desert Research Institute (Reno, NV) by X-ray 
fluorescence (XRF) for 40 elements including mercury (23). 

Criteriagases(SO 2andNO X)weremonitoredcontinuously 
at the adjacent EPA compliance monitoring site using EPA 
Designated Reference or Equivalent Methods (24). Measure- 
mentsattheSupersiteaccompanyingthisstudyalsoincluded 
meteorology (10 m wind speed, wind direction, and tem- 
perature; 2 m temperature and relative humidity; solar 
radiation;andprecipitation).AdditionalspecificQA/QCdata 
are available in the Supporting Information (TablesS3 and 
S4). 

Emissions Data. Emissions rate data (mercury, S02, and 
NOX) for point sources located within the counties sur- 
rounding the Supersite (Madison, Monroe, Randolph, and 
St. Clair counties in Illinois; Franklin,Jefferson, St. Charles, 
and St. Louiscounties in Missouri; and the City of St. Louis, 

VOL. 41, NO. 16, 2007 / ENVIRONMENTAL SCIENCE & TECHNOLOGY 9  5627 



R5-2014-0104710000321 

m 

E 80 

~ 

v 60 
0 
0) 
= 40 
a 

o 20 _ 
0 

50000 

40000 ~~ 

° 30000 
~ 

2 
(If 20000 
~ 
L 

o 10000 
2 

Hg 0 	 (A) 

8 

4 	 9  

1 	 3  

2 	 6 	01  12 
5 

Reactive Hg 	 (B) 

0 

0.12 

0.10 

> 0.08 
Q 
° 0.06 
N 

0 0.04 

0.02 

0.00 
0.06 

0.05 

E 0.04 
Q 
Q 0.03 

x 

~ 0.02 

0.01 

0.00 

[ROM 

N N N N N N N N N N N N N N N N N N N N N N 
O O O O O O O O O O O O O O O O O O O O O O 
O 	N M IT If,  Cp  1-  OD  M  ~O 	N M d' t17 CO f~ 00 6~ O 
N N N N N N N N N N M N N N N N N N N N 

.- — .- — .- .- — — — N N 

FIGURE 2. Hourly concentrations of (A) Hg°, (B) reactive mercury, (C) SOz, and (D) N% nieasured during the last 3 weeks of the sanipl ing 
carripaign. Distinct niercury plume events were identified and labeled on the plot (1 -12). 

MO) were obtained from the final version of the EPA's2002 	kiln, were estimated using the average emissions rates for 
NationalEmissionsinventory(NEI)( 25).Foroneofthepoint 	cement kilns in Missouri and Illinois taken from the 2002 
sources, a primary non-ferrous metals refinery, mercury 	NElasdataspecifictothissourcewereunavailablefromthe 
emissionsratedatafromtheEPA'sToxicsReleaselnventory 	NEI. 
(TRI)( 26)wereusedin placeoftheNEl,whichdidnotreport 
any significant mercury emissions from this source. This 	Pew)ts " Ds~ 
substitutionwasdeemedappropriateasthesmeltingofzinc 	ConcentrationsofAtmosphericMercurySpecies. Themost 
oreswithinthisfacilitycanbeexpectedtoresultinsubstantial 	striking and surprising aspect of the East St. Louis data set 
releasesof inercury to the atmosphere (27, 28). Additionally, 	was the exceedingly high concentrations of all atmospheric 
S02 and NOX  emissions rates for another source, a cement 	mercuryspeciesthatwererepeatedlymeasuredattheground 
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FIGURE 3. Distribution of inercury species in plume events 1 - 12 (shown in Figure 2) as a function of (A) percent and (B) concentration 
of each species present in the piumes. 

IevelSupersiteduringthesamplingcampaign.Themagnitude 
andfrequencyoftheseextrememercuryeventsisillustrated 
in Figure 1, where 5 min integrated Hg° and 1 h composite 
reactive mercury (sum of RGM and PHg) concentrations, 
obtained every other hour during the sampling campaign, 
were plotted against time. Concentrations of Hg° frequently 
ranged between 50 and 200 ng m -3  and reactive mercury 
between 5000an d 35 OOOpgm -3.MaximumHg °andreactive 
mercury concentrations of 235 ng m -3  and 38 300 pg m -3 , 
respectively, were measured during this period. These 
concentrationsareatleast2ordersofmagn itudeh igherthan 
ambient levels [background levels in North America of T 3 
ng m -3  for Hg° (16); 50 - 200 pg m -3  for RGM (6, 8); and <90 
pg m -3  for PHg (5, 7, 29)]. When the Supersite was not being 
impacted by highly contaminated mercury plumes, con- 
centrations of all mercury species often dropped to back- 
ground levels. 

Atmospheric mercury concentrations of similar magni- 
tude only have been reported for measurements taken at or 
in very close proximity to point sources. Landis et al. (30) 
reported respective concentrations for gaseous elemental 
mercury (Hg°) and RGM of 186.1 ng m -3  (5 m in average) and 
9 pg m -3  (2 h average) within 1 km downwind of a chlor- 
alkali plant, while concentrations of both species reached 
m icrogram per cubic meter levels inside the plant. Tan et al. 
(14)measuredTGMandRGMconcentrationsashighas1100 
( 192and146 ( 15ngm -3,respectively,atamercuryrefining 
workshopinGuizhouProvince,China,whileconcentrations 
measured at several urban centers throughout Guizhou 
influenced by coal combustion sources ranged from 9 to 12 
ng m -3 forTGM and from 0.80to 1.46 ng m -3 forRGM. RGM 
composed 15% of the TGM at the refinery and 13% of the 
TGMattheurbancenters.Within5km ofacoalcombustion 
source in Guiyang, China, Feng et al. (31) reported TGM and 
RGM concentrations of 70 ng m -3  (5 min average) and 739 
pg m -3  (24 h average), respectively. Average PHg values 
reported in the literature for urban areas range from 26 pg  

m -3  in St. Anicent, Quebec (32), to 19.8 pg m -3  for Detroit, 
MI (5), to 16.4 pg m -3  for Tuscaloosa, AL (33). 

Although impressively high, 38 300 pg m -3  represents a 
conservative estimate of the maximum reactive mercury 
concentration measured at East St. Louis. Since reactive 
mercuryconcentrationsweremuchgreaterthananticipated, 
the linear range of the 2537A analyzer (refer to Supporting 
Information Figure S1) was often exceeded within a 1 h 
sampling period. Consequently, accurate quantification of 
RGM and PHg at these extremely high concentrations was 
not possible, and concentrations greater than T 12 000 pg 
m -3  were underestimated by as much as 20% in the case of 
38 300 pg m -3 . X-ray fluorescence (XRF) analysis conducted 
on 24 h integrated PM2.5 (particulate matter with an 
aerodynamicdiameter <2.5 i m)samplesthatwerecollected 
dailyfrom mid-Apri1,2001 throughJune,2003(refertoFigure 
S2 for a sample of the data set) confirmed the occurrence of 
exceedingly high PHg concentrations at the Supersite. The 
24h i ntegratedPHgconcentrationsdeterm i nedthroughXRF 
were found to be generally higher (e.g., maximum of 61 500 
pg m -3) than analogous24 h averagesdetermined through 
the Tekran 1135 (average of corresponding 1 h measure- 
ments). The higher concentrations may have been a com- 
bined result of artifacts due to adsorption of RGM onto the 
PM2.5 filter (XRF), which did not include a denuder in the 
sample train, extremely high PHg concentrations being 
underestimated by the Tekran 2537A analyzer, and the full 
extent of the mercury plume being missed during sampling 
by the Tekran assampling was interrupted every other hour 
for analysis. 

SourcesofAtmospheric Mercury. Data collected during 
thesampling campaign (Figure 1) were investigated further 
to characterize high-concentration mercury plumes impact- 
ing the Supersite and to broadly identify their respective 
sources.Atleast12high-concentration mercuryplumeswere 
observedattheSupersiteduringthe7weekperiodextending 
from November 20 to December 10, 2002. Clusters of peaks 

VOL. 41, NO. 16, 2007 / ENVIRONMENTAL SCIENCE & TECHNOLOGY 9  5629 



R5-2014-0104710000321 
	

NE 	NW 	 N 	 ,~'" 	. 	NE 	IVl" ~i 

/ 	

~_`
E 
 

♦ 

	

~ 	~ 	 3 
 0 	5 1C , ~ 7, 	 ~ 1o 2.. _0 40 

w
$~~ 	 ~ 	 . ♦ ~ 	 . 	iv  

+ a ' 

■ 	 ~~ 	 d 
~ 	 ll 

S1N 	 ~ 	 SL, 	~ 	 e 5E 
----~----~ 	 . 	 " 

S 

cm) • 
~ ■ 	 _ 	-. ..._ 	_ 

- 	 Mer, 	sSurroundint; 

s 
Nw 	1: 	 N 	 6a 	 supmsire (c 

♦ 
~   

w 1 d 	 ~ 

01 	1 	 4  
4 

J~
1a _ 

, 	1 	:>E 

FIGURE 4. Hourly concentrations of (A) Hg°, (B) RGM, and (C) PHg nieasured in plunie events 1 - 12 shown in Figure 2, plotted against 
wind direction. The center of each polar plot represents the St. Louis - Midwest Particle Matter Supersite, and the relative locations of 
known niercury emitting industries reporting to the U.S. EPA Toxics Release Inventory (TRI) are shown in panel D. 

representingdistinctplumeswereidentifiedandwerelabeled 
(1 - 12) on the time series plot shown in Figure 2a. Plumes 
were primarily identified based on time of occurrence and 
winddirection;however,speciationwasusedtodifferentiate 
plumes that occurred sequentially, particularly when spe- 
ciationinsuch plumesdifferedsignificantlyfromoneanother. 
Hourly Hg°and reactive mercury concentrations are shown 
in Figure 2a,b, respectively, and hourly concentrations of 
S02and NO X forthesameperiod in Figures2c,d, respectively. 
The mercury speciation of each peak was determined by 
calculati ngthepercentageofthetotal mercuryconcentration 
(sumofthethreespecies)asHg 0,RGM,andPHg(Figure3a). 
The distribution and concentration of each mercury species 
within each peakshown in Figure 3b, along with concurrent 
measurements of wind direction, S02, and NOX, are sum- 
marized in the Supporting Information (Table S1). 

It isapparentfrom the polar plotsshown in Figure4a-c 
that the most significant sources of inercury contaminated 
plumesthati mpactedtheSupersiteduringthe7weekperiod 
were located southwest of the site, with a few sign ificant Hg° 
sources also situated to the north, west, and southeast. 
Mercury contaminated plumes most frequently originated 
from the southwest direction and typically contained the 
h ighestobservedconcentrationsofal I mercuryspecies.These 
observations were generally true for all high-concentration 
mercu ry,aswel lassu Ifurd ioxide, pl u mesthatwere measu red 
at the Supersite throughout the sampling campaign and are 
consistentwiththespatial distribution ofthemajori ndustrial 
zones in the area; the area west of the Supersite is primarily 
theSt.Louiscitycenter,andareassurroundingthecitycenter 
areurban/suburban residential regionswithrelativelyfewer 
point sources. 

Trends in mercury speciation were observed among the 
clusterswith Hg° dominating some plumesand RGM and/ 
or PHg others. Hg° comprised T 80 - 95% of the total amount 
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of inercury in plumes represented with solid symbols in 
Figure4a - c. Apart from containing low fractions of reactive 
mercury species, these plumes also contained among the 
lowest concentrations of RGM and PHg (Figure 4b,c and 
Table S1). For example, plumes denoted with solid symbols 
(Figure 4a-c) originating north and east of the Supersite 
where significant sources of reactive mercury were not 
observed contained relative fractions of Hg°/RGM/PHg of 
T 90:10: <1 and RGM and PHg concentrations of <2400and 
<15 pg m -3 , respectively. Because of exceedingly high 
concentrationsofRGMand/orPHg, reactive mercu ryspecies 
comprised more significant fractions (20- 60%) of the total 
amountofinercuryinplumesrepresentedwithwhitesymbols 
in Figure 4a-c, even though Hg° concentrations in these 
plumesoftenexceededof50ngm -3 .Themercuryspeciation 
variedwidelyamongtheseplumeswithHg °fractionsranging 
from 20 to 70%, RGM from 20 to 40%, and PHg from 20 to 
60%. 

Several mercury emitting industries are situated within 
a 100 km radius of the Supersite, and the relative locations 
of facilities whose stack mercury emissions exceed 20 Ibs/ 
year according to the 2002 NEI/TRI (25, 26) are shown in 
Figure 4d. Located directly southwest of the Supersite, the 
same direction from which the most significant mercury 
plumesoriginated, are a primary nonferrous metals refinery 
and a commercial refuse incinerator at 1.6 and 2.2 km, 
respectively. A coal-fired power plant is also located in the 
same direction at54.2km asisacementkiln at50.6km. Five 
other coal-fired power plants are located 30-60 km north, 
west, south, and southeast of the Supersite (Figure 4d). 
However, it should be noted that despite the presence of 
numerous sources of inercury in and around the St. Louis 
metropolitan area, the six coal-fired power plants located in 
the area are, by far, the most significant sources of both 
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elemental and reactive mercury according to the NEI/TRI 
(Figure S3). 

S02, NO,, Hg°, and Hg2+ have all been identified as 
significant constituents of coal combustion emissions and 
are typically co-emitted from coal-fired plants (e.g. refs 16, 
34,and 35).Accordingtothe2002NEl,significantquantities 
ofS02and NO X areemittedfromeachofthecoal-fired power 
plants surrounding the Supersite and from the remaining 
(non-power plant) sources of inercury identified by the NEI 
(25).Consequently,trendsbetweenobservedconcentrations 
of inercu ry species and S02 and NO X  m ight be expected, and 
such trends might prove useful in elucidating the source(s) 
ofinercu rycon tam i nated p I u mesi m pacti ngthesite. H ou rly 
measurements of S02 and NO X  collected concurrently with 
mercury data at the Supersite are shown in Figure 2c,d. 
ElevatedconcentrationsofSO 2  relativetobackground levels 
were often observed during the passing of inercury con- 
taminatedplumescontaininghighconcentrationsofreactive 
mercury and/or Hg°, but the pattern was not consistent. A 
IessdiscerniblepatternwasobservedwithNO X.Furthermore, 
it was noticed that as with mercury contaminated plumes, 
the most significant S02  contaminated plumes originated 
on lyfrom thesouthwestd irection.Onecoal-fi red powerplant 
is located in this direction; however, several others are 
situated in other directions from which mercury and S0 2  
contaminated plumes were not detected (Figure 4d). 

The sheer magnitude of the ground level mercury 
concentrations observed during plume events would seem  

to preclude their originating from distant sources, such as 
the power plant or cement kiln located T 50 km southwest 
of the Supersite, as significant dilution of inercury concen- 
trations in plumes emanating from these sources might be 
expected prior to reaching the site. However, as a check on 
thishypothesis,theatmosphericconcentrationratiosofSO 2 / 
Hg and NO,/Hg were determined for each of the plumes 
identified in Figure 2a and compared with the emissions 
rate ratios for each of the mercury sources identified in the 
NE1. As shown in Figure 5A, the emissions from the power 
plants surrounding the Supersite (sources 1a -f) as well as 
the cement kiln (source 2) are highly enriched in S02 and 
NOX  as compared to mercury. By contrast, the emissions 
from the primary non-ferrous metals refinery (source 3) and 
thecommercialwasteincinerator(source4)havemuchlower 
S02/HgandNO X/Hgemissionsratios.Additionally,itshould 
benotedthattheSO 2/Hgratioascribedtothemetalsrefinery 
may be an overestimation as, while S02 may be emitted in 
significantquantitiesduringsmelting,considerableamounts 
of S02  are also released from this facility during the 
production of sulfuric acid, which may not take place 
concurrently with smelting operations. 

Emissions inventory data used to calculate NO X/Hg and 
S02/Hg ratios represent an annual average and may not be 
representative of daily emissions throughout the year. For 
example, some NOX  emissions controls, such as selective 
catalytic reduction (SCR), might be turned off during the 
winter months for many power plants, which can affect the 
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NOX/Hg ratio. Ifthe power plant NO,/Hg ratioswere higher 
during the Decemberstudy period than indicated in Figure 
4A, thiswould reinforce ourconclusionsthat the local point 
sources are driving the observed Hg high concentrations. 

As shown in Figure 5b, the atmospheric concentration 
ratios of S02/Hg and NOX/Hg observed during all 12 plume 
eventsdo not demonstrate the level of enrichment ofS02 or 
NO,ascompared to Hg thatwould beexpected ifthesource 
ofthesepl umeswereeitheroneofthecoal-fired powerplants 
or the cement kiln. Although it might be argued that the 
em issi onsraterati osfrom thesesou rces may n otbeconserved 
during transport, the S02/Hg and NOX/Hg ratios in these 
sourceplumesare,onaverage,2ordersofmagn itudegreater 
than the observed atmospheric concentration ratios. It is 
unlikely that S02 or NO,would be preferentially lost during 
transport to an extent that would produce the atmospheric 
concentration ratios observed at theSupersite. Instead, it is 
morelikelythatthesourcesofinercurycontaminated plumes 
i mpactingthesitearethemoreproximateones,thepri mary 
non-ferrous metals refinery and the commercial waste 
incinerator located within 2 km of thesite, and not the coal- 
fired power plants or the cement kiln. This conclusion is 
supported by both the magnitude of the mercury concentra- 
tions observed as well as the trends between observed 
concentrations of inercury species and S02  and NO,. It is 
worthnotingthatthesourcesi mplicated herehavelowstack 
heights (less than 50 m) and accordingly can impact ground 
level mercury concentrations very close to the stack. This 
co ncl usi o nwassu p ported usi ngGaussian p I u me m odelsover 
all stability classes. These models consistently showed that 
plumes from both sources would significantly impact the 
study site. 

These results demonstrate the efficacy of high time- 
resolved measurements of inercury coupled with readily 
available criteria gas and meteorological measurements to 
directly assess the contribution of less well-characterized 
sourcesofatmosphericmercury.Add itional ly,such methods 
are ideal in assessing the relative impact of such sources on 
mercury deposition in comparison to coal combustion and 
long-term transport. 
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